German cockroach frass proteases cleave pro-matrix metalloproteinase-9.
Matrix metalloproteinase (MMP)-9, secreted as pro-MMP-9, is cleaved by serine proteases at the N-terminus to generate active MMP-9. Pro-MMP-9 has been found in the bronchoalveolar lavage fluid of patients with asthma. Because many inhaled aeroallergens contain active proteases, the authors sought to determine whether German cockroach (GC) fecal remnants (frass) and house dust mite (HDM) were able to cleave pro-MMP-9. Treatment of recombinant human (rh) pro-MMP-9 with GC frass resulted in a dose- and time-dependent cleavage. This was abrogated by pretreating frass with an inhibitor of serine, but not cysteine protease activity. GC frass also induced cleavage of pro-MMP-9 from primary human neutrophils dependent on the active serine proteases in GC frass. HDM was less potent at cleaving pro-MMP-9. Alpha1-antitrypsin (A1AT), a naturally occurring protease inhibitor, attenuated GC frass-induced cleavage of pro-MMP-9. A1AT partially inactivated the serine protease activity in GC frass, while GC frass cleaved A1AT in a dose- and time-dependent manner. These data suggest that GC frass-derived serine proteases could regulate the activity of MMP-9 and that A1AT may play an important role in modulating GC frass activity in vivo. These data suggest a mechanism by which inhalation of GC frass could regulate airway remodeling through the activation of pro-MMP-9.